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LEAD SHOT: ITS DANGER TO WATER-FOWL"

By THOS, L. O, OSMER S
MINNASOTA UIVIBION OF QAME AND FISIL AND UNIVERMITY 0F MINNZROTA

Bactt year sinee the, flist fowler in

Ameriva fired his muzzle-londing shotgun -

at & duek, water-fow! areas throughout
the nation have bLeen increasingly pepe
pered with shot, Each year produced

“more ancl more duek hunters who, fustend -
of using the old muzzle-londer, developed

the modern double, repenting and anto.
matle shotguns with smokeless powiler
and high velocity shells, Thus to-dny,
auring the season, every duck flying over
o blind iy usunlly accompanied by a

shower of shot, whether he Is in gun rango

or not, o

If o duck survives a lunting season,
“the chauves are becoming incrensingly
greater that ke will pick up, on his feed-
ing grounds, enough lend shot to cnuse

death by lend poisoning. ‘This grave -

danger s not sensonnl, like umting, but

is o threnl whenever the duck Is feeding. -

Nor is the shot covered up by sediment

" o8 rapidly as ong would hope, but usually -
remaing avatlable te water-fowl for many .
years, It has been experimentally doter .

- mined that the ingestion of six No. 5 shot
by a duck is fatal, and even two or threo
shol are often fatnl. .. . - .

Lend “poisoning of water-fowl s Auot.-

new. In 1842 a paper was published in

Berlin on the injurious effects of lead -
" upon animals, In the Februnry, 1894,

issue of Forest and Stream Dr. Ueorge
Lird Grinnell, faimous hunter and natu.

ol ist, published an article on léad poison- -
-ing of water-fowl in Texas and North

1 l'aper No. 412, Mlaccllanoous Journal Berles,

" Minnesots  Agrlenltuznl Experiment  Statlon,

" Cooperntivo Investigetion supported by'-Dl'rlslun

.of Entomology nnd Economle Zoology, Unlver. -
- sty of Minnesota, nnd tho Minnesotn Conserens
tlon Department, togethor with ald from the -

Wotrk Projecte Adminlntmllgn- {Projoct No.
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_Caroling, Tn l!?lb. Dr. Alexander Woto -

more investigated western duck sickness

_and lead polsoning in the water-fowl of

ihe great marshes of the Benr River in
Utah. . In addition to ‘other valuable ine

formation he discovered that six shot fed ~ . . .
to n duck woere atways fatol, A partinl .
~ bibllography of no less than 47 titles on

tead polsoning of water-fowl is on file in -
the United States-Diologieal Survey at - -

SWashington, - - . S _
- Many water-fowl refuges in the state ;. " )
of Minnesota und doubtless throughout = - .
the nation were okl mnd much-hunted ..~

duek Inkes long before they were declared

‘refuges, While, such n refuge- nffords - - - .
safety from huniers It may be o veritable .
deathetrap for waterfowl beeause of the . -

presence and avallability of the old lead

gliot on the bottom,” This potential death - - .

by lead polsoning, while ever present, is -

-grently incrensed during - the - huuting ST
-geason beenuso. water-fowl . tend to.cons,. 1L o

centrafe on . refuge areas during this®

perfod. Furthermore, death by lead . -
" polsoning becomes an wyer greater danger

if refuge Jakes are loented on nreas where

. -there is a searelty of nntive gravel Mt - )
able. for consumption’ by water-fowl, -
‘Qrit i3 o3 cssentinl and vital to water- ..

fowl ng food aud water, and if the grit i:

is nbundant and rendily availablo it 8% "
~caten_in liberal quantities and”passes
through the digestive systerus more rap- . '
idly. . Under conditions of grit searcity . .- .
“the grit may bo conscrved .and ground -

over longer peclods of time. "When grit

. i8 ingested in"abundance the:lead shot - <
picked up also have greater opportunities - -
of being pnssed through the digestive sys- -

teni beforo their polsoning effect can bo

“felt. " Apparently. & duck-does not dis- -

eriminate between o lead shiot and a piece
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of pranile or quartz of the snme size, If
it «id, lead poioning, the most rericus
disense problem in waier-fowl munnge-
ment to-duy, would net exist,

With the foregoing in mind it seens
to be very poor watersfowl munagement
to turn old duck-shooting arens into
vefuges without first determining the
relutive nmounts of shot mud gravel thnt
ure available to water-fowl.,  Based upon
this premise an lnvestigntion was begun
to examine, methodiently, Inke.bottom
sampies mud to study the availability of
lead shot and geavel to water-fowl, the
vhijel interest being lend shot,

The samples in the study were token
cither with a Peterson dredge, such as s
used in lmnologienl “vork, or with a post-
hole digger, 1or cuch smnple the amount
of Lottom surfuee covered was one square
fopt. Precantions were taken to sumple
only the five 1o six inches ot the surface
of the lake bottom, thut nrea in which
the water-fowl are most neeustomed to
feed,

As the ice ranged from three to 30
inehies thick a erew of WA laborers was
obtained to assist by cutting the holes

through the ive,” The lakes studied were

citlier transected nt right angles by two
lines of holes or o series of loles wns
made around the entire lake as close to
shore as possible.

This utethod wag used on all the duek
lakes surveyed cxeept Heron Linke, DBe-
canse of the large size of this Jake—20
miles long and one mile wide—it was
planned first to take samples from severnl
areas that were most heavily lunted and
then to take snmples of the entive luke in
the manner in which the other Inkes were
surveyed. ITowever, circumstances pre-

vented completion of these plans mud only

four leavily shot urens were surveyed
~ with n total of 36 samples. 1’robably a
more teeurnte pieture of lead.shot con-

ditions on IHeron Lake could have been

made if 100 or more snmples conld Lave
been taken, o

TIHE SCIENTIFIC MONTULY

A rough map wans deawn of cach lake,
nnd the number and loeation of each xam-
ple was recorded when it was made,  Bach
saple wad given oty indicating the
wne of the tuke, number ol the station,
depth of water and type of bottom. 13y
50 dolng it was possible to determine,
roughly the distribution of the shot over
n given aren or the entive Infe, It way
found that the shot was tnore or lesy
evenly distributed on the bottoms of
those lakes exnmined, ‘Fhe size of the
ure aver whicl a sitgle elarge of shot Iy
senttered s so grent that o vather geneval
disteibution of spent shot over n lake
bottom i3 nssured. ‘Fests wrder field con-
ditions  showed that the shot from #
16.gauge high velocity shell may corry
nearly 300. yards and that the pattern
mny be spremd over a distanee of 48
yards,

Alter the smnples were washied throngh
speeinl sieves in the laboratory the resklne
of sliot, seeds, gravel, smnll snnils, clus,
cle, was dried and separated into vials
for further study, Tn those sminples con-
tuining lead the shot was counted and the
tinount was added to the corresponding

tag. ™ The “duek lnkes - surveyed ~repres

sented hoth those elosed to hunting and
those on which hunting still oceurs, By so
doing it was possible to make n compari-
son of lend-shot conditions in the two
kinds of lukes,

In three lnkes in the  Curlox Avery
Refuge in Ancka County, Mmnesols,
mucl of the lead shot from pust years?
shooting still lies within a Ifew inclies of
the surface of the Inke bottom and is
undoubtedly available to feeding water.

fowl, In two of the lnkes, Little Coon -

and Bast Twin, at the time of the study

. ho _shooting_had been allowed for five

years, and, in spite of this, shot were re- |

eovered from the botlom snmples nt the
rate of one shot per 3.5 squure feet, and

one per 166 square feet, respeetively.

These averages are based upon 28 and 25
samples, -
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LEEAD SHOT:

e thivd lnke within the vefuge, West
Tawin Lake, was protected from all shoot-
ing For four yeurs, but hud been opened
{0 lamting for one yenr nt the thoe the
work was dones Here 27 sumples vieldal
12 shot or an avernge of one per 2.25
syuure fuot, a flgure quite comparable
with these Trom the other tno refuge
Yulees,

Three nearby lakes on which dueks ave
hantal were studied  for comparison,
They were Doot Lake, Rice Lake anmd
Tomargek Lnke, all in Anckn County
within three miles of the Carloy Avery
Iefre Lukes,  The ineidence of hlmt
varied from one per 1,20 square Teet in
Rive Lake to one per 8 square feet in
Boot Lake, but the a¥ernge Cop these three
Inkes, nll continuously open to hunting,
was one shot per 204 squave feet, The
distritmtion of the shot over the six lukes
wis general,

T'o mnke watters worse, there Is a very
marked senreity of gravel in the Carlos
Avery Iefuge lnkes.  In faet, beeause of
its geological formations the nmjor por-
tion of the entive connty has very little
nutive gravel availuble or snitable cither

-to water-fow! or uplund gome, . It seems

logicsl o wssime that nny duck Jake,
refuge or otherwise, which hos o very
mntked defieieney of gravel for water-
fowl but at the snme time “as lead shot
casily available i thut nneh more donger-
ous to water-fuwl, und the total amnount
of geavel in the 80 samples taken on the
three Carlos Avery Heluge lnkes weighed
but 2.3 geams, Over 37 per cent, of the
totnl number of snmples from these refuge
lukes were entively devoid of gravel,
Sinee the average duek gizzurd contains
two to three prams of gravel, a duck o
these lnkes would have to cover al Jeast
80 square feet of Inke hottom in onder to
find sufllefent geavel for his needs,  1ow-
cver, the same duel hins but to fornge 15
square feet in order 1o il enough lead
shot to cause death by lemd poisoning!
Stieh o condition us thut found on the

'S DANGER T0 WATER-'OWL 457

Carlos Avery Refuge lnkes anight be pare
tinlly remedied by simply distributing
gravel of suitnbie size nnd kind on the
Inkes during the winter months, In the
spring when the fee melts the gravel shiks
to the bottom and iy thus aveilable to
witter-fawl,

Heron Lnke, Jocksen County, Minne.
sotn, s loented nbont 150 miles southwest
of Minmeapotis nnd 10 mites west of Win-
dom,  This Inke has been a famous waters
fowl hunting nrea for over 76 yonrs, M
one time it was one of the grentest canvis.
buek lnkes in the state, but sitee proetie
cally ndl the wild celery hns disappenred
very few ducks of this speeies visit it.
Today it i a fuvorite malland Inke,

Heron Lake is divided fnto three parts,
the smallest off whicl is on the north end
amd is eailed Duck Lake, The other two
mnke up the hulk of the main loke, nud
all three comprise un area upproxinately
20 miles long by one mile wide. The avers
nge depth of the portions stwdied was
between 18 und 24 fnehes.  The oltom
is hurd clay with one 1o three inches of
md on top, The deminant vegetntion is
river bitlrush (Scirpus fluviatifis), which

- hng _but_ slight _value_ns_o_duck food,
Alout 2,000 seeds of this nquatic piant

were taken from only 36 snmples.  Gravel,
suitnble for water-fowl, was not senree,
only four out of the 36 samples Leing
without grit.  The 36 samples were taken
fromn four different areas that had been
hunted most intensively duving the pnsl
yenrs,

Only one ol the four sumplui tnken on |

Duek  Lake contafued lead, but’ this
atounted to three shot. 'l'lnct. samples
tuken from the west side produced a totnl
of four shot.

shot.  One of these t\u:unlc'-l, cuvering one
squmre foot, contnined 11 shot!

Tl avernge density of shot on the total
ores surveved mwounts to 15 shot for
every square fool of bottom. While this

Twelve samples of the 21
. tuken on the southeast and south sides of .
“upper Heron Luke yiclded u total of 46 . Lo
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density is very high, it perhaps wonld be
higher nl wore generdl in distribution
if the lnite were opet to publie huoting,
For many yonrs the entive Jake hing been
Fensed to individunds and groups of hunt.
ers who shioot over defluite nvens and
prevent thie genersl publie Trom entering
theie private domain,

The bottem of Heron Lake woul. P
lend shot ensily availuble to wate  wl
for any yeors to come, even though a
shotgnn weve never to be diseharged over
it ngain,  The rate of depositien Iy very
slow, a4 revenled by u thin cosering of
mud, These two factors, espeeintly when
combined with heavy hunting, constitute
a great lead-poisoning lmzard for water
fuwl, .

Yery little enn be done o lesse: the
dnnger of lend polsoning on a lake of
this type. To sop the increawe of Jead
Iy closing Heron Luke to hunt®ae woulid
be futile beentse the water-for ¢ would
only concentrate on it during the hunt.
inge season, viiising o o severe fuerense
in lead poivosing mortality than already
exists.  Sitel a procedure wonld nlso meet
n tremendons oppesition by those who
hunt the Inke. Such drastic mensures ns
trying to vover the lend or remove it
would not only be ceonomienlly fimprac.
tienl but would destroy valuable woler-
fowl foods for severnl yonrs to come,

Most water-fow! fukes in AMinucsota
may be clussified into three mujor groups:
tnnarack-bog lukes, like Rice and Tanine
vack Inkes in Anoka County; prairie
lukes, like [leron Lake aind those on Car-
los Avery lefuge; and riverdakes, like
thoze common nleng the Minnesotn River,
The lnkes surveyed to date full into these
three clussos und ave typien] of ench elass,

SThe viverdokes surveyed for lead shot,
amd gravel available to water-fowl in.
eivded five large Inkes on the Minnesoin
River, owned nr lensed by private pun
clubs, The Minnesotn River Gun Club,
which owns one Inke, is Joeated avross the

,

from two to cleven. .
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viver from the west . of Fort Snetling,
in Dakata Comty. The Long Miodmy
tlun Chth controls two lokes, and "5 do-
cucerl soutly of Minneapolis, in Liennepin
oy, The Benz Club owns two likes,
ond i located ont the south -ile of the
viver and a few wiles duwnostream from
Shattapee. T+ level of these fakes is
waunlly mnintuined by s aml sprfaes,

The ~nta reven! that of the three wmajor
claswes of duele Inkes the viverdakes have
the least lewd avatlubde to water-fow), un
uvernge of one shot pee 207 square feet
in the W07 smuples from three grens
studdied,  'Thix faet mny be due chielly to
three fuelomy,  Fiest, viverdokes in gen.
eral have the highest rate of deposition of
nuy type of duek Jake heenuse of the
anntl tlooding of the river; thns the
shot is more rapidly covered up nnd made
nupvailuble to dusks,  Seeond, practientty
all the wnnting on these three arens is
ptiss shooling s this less shiot Pults in dueke.
feeding arens on the lakes.  Thind, tiese
particelar Tukes have been leased or
owned by private partics for mnuy years,
and therefore the monber of hunters per
season nnd per doy is limited, Py fess
shot i3 senttered over the feeding grounds
for the ducks to pick up.

(€ these viverdakes were open to the
public a far greater incidenee of Jend shot
would undoubtedly oveur, ns nll three
urcas are within 30 miles of the "P'win
Citis.  The data reveal also that the
river-likes haive niore genvel availnble to
water-fuwl than the other types of duck
Jnkes surveyed.

In addition to the len?! ot recoverad
frome (he bottem samples, u totn) of 24
spacies of nquatie plant seeds were Found.
The number of - vecies in each Inke ranged
Such important
water-fow] foods as Sagitlaria, Scirpus,
Najus, Polygorum, Zizania and nine spe-
cies of Potamogcton were identifled,

The munber of shot found in this study
show how widely distributed and ensily
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neeessible (o waler-fowl lead shor arve,
wind how importnnt i the peed of vontrol.
Professar R, L. Dowideli, of the Sehool of
Mines, nd D, I Gl Greon, of the Selinol
of Medicing, both of the University of
Minnesotn, have devised an »'loy of mae-
nesttn nod lead 1o be used o the anue
fnetire of shot, Shat wnde of this abloy
distuterentes rasidiy fn waler due to the
aelion of pueaw-imn,  Fyen i these sy’
partictes of disintograted lead are piet od
up by o duek they nre not vetnined in the
pizzand,  Whole pellets eaten by the bird
devomnnse fnto sl frogments, wineh
wee ilmost completety eliminnted in 438
hours,  This nou-tosie shot in no way
afleets the pattern of o modern shotews.
1t uppears to offer an early solulion of the
proidem,  The data heve proscnted em.
phasize thut when the comnereinl produe-
tion of a1 nonstasie shot beeomes fensibie
the change should he mmlbe sven 58 com.

pelling legistation i3 necessnry to awnre
it,

Little eun be done abrut *he shot that
wlready Hes on the huttoms of nmany thou.
saids of  duck  Inde throngl st the
nntion § therelore, o eotetusion, it seems
that setting ashle an old hunting aven
for n dbinele eefuee, as has aften been deone,
s not wine §f the Lottom of that partieniar
Intie has in it considerable leid shot wvail.
able to water fawl,  To allow durks to
catteenteate aring the laenting ser son on
n refuge M. of available shot is ecompar.
able to turning bveods of quail o pheas-
nnts inte coops contominnted Ny disonse

Jotore aay watep-fowl area previously
wsll for duek shootine is deched o
vefuge, o thorougl suevey mud annlysis,
ol ut least the feedine crounds of that
aren, shiould be made - deteriine the
refative amonits of Jead, gravel and foold
available ¢ watepfowl,



